The frequency and distribution of acute intoxications and poisoning from non-pharmacological substances in children was evaluated in this observational-descriptive study. This was done by analyzing all admissions to the Emergency Room of our University in Rome during the Laboratory tests and imaging studies were only performed in selected cases. In terms of consulting requests, the Poisons Center was contacted 156 times (62.6% of cases), the Pediatric Intensive Care Unit 38 times (15.2%), and the surgeon-endoscopist 18 times (7.2%). A short period of observation and monitoring in the Emergency Room was warranted in 106 children (42.5%). Gastroprotective drugs were used in 75 cases (30.1%) and activated charcoal in 18 (7.2%). Nintey-five children (38.2%) were admitted to the pediatric department , but no complications occurred. Targeted information programs in schools and during pediatric check-ups should decrease the risk of ingestion of non-pharmacological substances in children, and the costs of its management.
Introduction
Intoxications and poisonings in children are related to the accidental ingestion of a toxic substance with potential life-threatening consequences. In Italy 84% of intoxications involve children under 5 years of age (pre-school age), with a peak around 2 years, (1-3) 10% involve children between 5 and 9 years of age, and 6% children older than December 2012 to the Emergency Room of our University in Rome. We disregarded cases related to pharmacological substances or foreign body ingestions. Our effort represents the first step to carry out further studies to outline the frequency and distribution of cases, obtain demographic data of these patients, clarify the size and features of the sample, and evaluate the opportunity of launching targeted programs of prevention activities and health education.
Patients and methods
This observational-descriptive study was carried out in collaboration with the Institute of Pediatrics, the Poisons Center, and the Pediatric Intensive Care Unit of our University in Rome. For the purposes of this retrospective study we enrolled all patients aged between 0 and 14 years who arrived at the Emergency Room for acute intoxication or poisoning from non-pharmacological substances during the period 1 st January 2001 to 31 st December 2012. All data collected (age, sex, time and date of admission to the Emergency Room, type of substance ingested, symptoms manifested, laboratory tests conducted, consultations required, therapies, outcome and eventual hospitalization needed) were placed in a singular electronic database.
Results
During the 12 year period, a total of 249 patients satisfied the inclusion criteria : 147 males (59%) and 102 females (41%). Twenty patients (8.1%) experienced an episode of poisoning from non-pharmacological substances during the first year of life (0-1 year). A much larger share, consisting of 110 children (44.2% of the sample), was represented by children aged 1-2 years (peak incidence), followed by 47 cases (18.9%) between 2 and 3 years. The incidence began to decrease in the range between 3 and 4 years (27 children, 10.8%), and this decline became more evident in the evaluation of later periods: 28 children (11.2%) between ages 4 and 6, 7 children (2.8%) between 6 and 8, 4 patients (1.6%) between 8 and 10 years and an equal percentage (3 cases, 1.2%) respectively for children from 10 to 12 years and for those from 12 to 14 years. Considering the time of arrival to the Emergency Room, using a stratification of 3 hour time slots, two peaks of incidence were highlighted: from 12:00 to 15:00 (54 patients, 21.7% of total) and from 18:00 to 21:00 (59 cases, 23.7%). To evaluate a possible relationship between intoxication and seasonality, we also considered the month of presentation to the Emergency Room. The months with more admissions were June (35 cases, 14% of the sample) and October (33 cases, 13.2%).
Grouping according to seasons, in order of decreasing incidence, showed that 73 cases (29.3%) occurred in spring, 64 cases (25.7%) in autumn, 59
cases (23.7%) in winter and 53 (21.3%) in summer.
As reported in table 1, several non-pharmacological toxic substances had come into contact with the 249 patients in our sample. It was possible to place every toxic substance in a specific category, allowing us to establish an order of incidence for each class ( figure 1, table 2 ).
The solvents were absolutely the most frequently involved substances (111 cases, 44.6%). In this category products for home cleaning (56 cases, 22.5%) deserved special attention. More specifically, detergents, considered singularly, were the products that had attracted the most attention in children (39 cases, 15.6% of the total), followed by cosmetics and products for personal hygiene (soaps, shampoos, perfumes, colognes, creams, acetone: 22 cases, 8.9%), then alcohol (ethyl alcohol in the form of wine, beer, spirits, disinfectants containing alcohol; 17 cases in total, 6.8%).
Natural products were responsible for 44 cases (17.7%). Of this set, the frequency of poisoning from toxic plants and derivatives (berries, leaves, seeds: 22 cases, 8.9%) prevailed, followed by cases of ingestion of parts of cigarettes (16 cases, 6.4%), while the remaining were attributed to the ingestion of potentially poisonous mushrooms (4 cases, 1.6%) and animal substances (feces of dogs and dog food: 2 cases, 0.8%).
Products used in agriculture were responsible for 32 cases (12.9%).
Rodenticides and insecticides prevailed, respectively with 13 (5.3%) and 10 (4%) cases, while 3 (1.2%) were related to other substances.
Corrosive acids and caustic alkaline products (ammonia, caustic soda, bleach) were implicated in 37 cases (14.8%): diluted bleach and concentrated bleach were involved respectively in 8 (3.2%) and 7 cases (2.8%) of poisoning, while a lower frequency was reported for anti-lime scale acids and descaling products (5 cases for both, 2%).
Low frequencies were recorded for the set of glues/adhesives/paints/inks (9 cases, 3.6% of the total) and for metals (9 cases, 3.6%): with regard to the latter category it was necessary to emphasize the absolute predominance of ingestion of liquid mercury, usually taken by children following the breaking of old thermometers (8 cases out of 9: 3.2%).
Only 2 cases (0.8% of the total) of gas poisoning and toxic vapors were registered.
To conclude, over the 12 years of investigation, in only 5 cases (2% of total) was it not possible, to determine the substance causing the suspected intoxication.
Among the 249 children in the sample, 116 (46.6% of the total) showed no clinical symptoms and physical examination was completely normal.
Among the remaining 133 children, the most frequently occurring symptoms were nausea and vomiting (55 cases, 22%). Also the finding of pharyngeal hyperemia (47 children, 18.8%) was very frequent, but this was a nonspecific sign. Then, a smaller percentage of children (12 to 18 cases, from 4.8% to 7.2% of total) experienced symptoms like abdominal pain, pain during swallowing, sore throat and cough. With similar percentages (5.6% of cases), 14 children were found to have a smell and/or traces of toxic substances in the oral cavity or on the skin. Less frequent symptoms were burning of the mouth, hyperemia and/or burning of the skin (both in 9 patients, 3.6%), fever (8 patients, 3.2%), oral lesions (hemorrhagic or necrotic, in 7 children, 2.8%); diarrhea, drooling and tongue dysepitheliazation (each present in 6 cases, 2.4%), numbness and/or drowsiness, hyporeactivity, conjunctival hyperemia, cold sweating. and respiratory complications (in 3-5 children, 1.2-2% of the total). Other rare symptoms developed once or at most twice in the whole sample, including restlessness and agitation, peripheral subcyanosis, spasm of the glottis, bronchospasm, edema of the eyelids associated with lacrimation, miosis, irritation and erythema of the tongue or lips, mouth edema, disturbances of language, heartburn, intense belching, nose bleeding, dizziness, polyuria, periorbital and facial petechiae.
In the Emergency Room of our University, laboratory tests and imaging studies were performed in selected cases, while specific toxicological examinations were never done. Regarding laboratory tests (figure 2), routine parameters were required in about 50 cases (20% of the total), with slight variations due to pediatricians' decisions. Blood clotting tests were performed in a smaller number of cases (29 patients, 11.6%), whereas blood gas analysis in 9 patients (3.6%). Also instrumental examinations and diagnostic imaging (figure 3) were carried out in symptomatic patients. Electrocardiogram and chest X-ray were frequently performed (respectively, in 15 and 13 children, or 6% and
5.2%). Esophagogastroduodenoscopy was necessary in 5 patients (2%).
Abdominal X-ray and urinalysis were both required in 3 children (1.2% of the total).
In terms of consulting requests, the Poisons Center was contacted 156 times (62.6% of cases), the Pediatric Intensive Care Unit 38 times, (15.2%), while particular situations prompted for the following specialist advice: surgeon-endoscopist (18 patients, 7.2%), ENT (2 patients, 0.2%), and ophthalmologist (1 patient).
Completely asymptomatic patients were discharged from the Emergency Room immediately after the visit, while for the others (106 patients, 42.5% of the total) a short period (1-2 hours on average) of observation and monitoring was indicated, during which, for some of these symptomatic children, therapeutic options were explored (figure 4).
Regarding drug therapy, the administration of gastroprotective drugs (75 cases, 30.1%) was the most frequent choice in the Emergency Room.
Activated charcoal (in single or multiple doses) was used in 18 patients (7.2%), usually due to advice received by the Poisons Center, while 11 patients (4.4%) benefited from the administration of dimethicone. It is necessary to report, in addition, the administration of milk and similar products (such as yogurt) in 25 children (10%). Among the most invasive measures, fluid therapy was started in 28 patients (11.2%), while gastrolusis was performed in 7 (2.8%).
Of the 249 patients, 154 (61.8%) children were discharged directly from the Emergency Department, while 95 (38.2%) required hospitalization.
Among these 95 patients who needed admission to the hospital, the majority (75 cases, 30.1% of the total sample) was admitted to the Regarding the most at-risk periods of the day, it is appropriate to expect an increase in poisonings during the time slots between 11.00 and 14.00 and especially between 18.00 and 22.00, when parents tend to be particularly distracted by housework or simply tired after a working day.
On the contrary, there was an evident fall in the number of cases of acute poisonings occurring in the night. The number of cases occurred in the morning was also low, probably due to general commitments of children, such as school activities. To confirm this, we focused attention only on the summer months and found, there was an inversion of frequency, with the greatest peak reached in the morning, between 11.00 and 14.00.
Moreover, in regard to the relationship between poisoning and the month of the year in which toxic events occurred, in our series (figure 7) the data from the medical literature (2) were not confirmed, according to which there is a greater number of poisonings during summer months; on the contrary, our study showed the lowest number of cases precisely in the summer months (21.3%, 53 cases).
In our series a large percentage of symptomatic children presented clinical manifestations (especially nausea, vomiting and abdominal pain) following ingestion of household detergents (39 cases: 15,6%) and similar derivatives (cosmetics and products for personal hygiene, disinfectants, petroleum and derivatives, preservatives for clothing, etc.), which are often signaled in the literature as basically harmless. (11, 12) Other substances that frequently caused the appearance of signs and symptoms proved to be "dangerous", according to data collected in the records of our University, were tobacco and nicotine contained inside ingested cigarettes, plants, acid and caustic alkaline substances (bleach, ammonia), various solvents (acetone, turpentine), insecticides and pesticides, petroleum derivatives, descaling and drain unblockers. The non-dangerousness˝ of several substances, however, is debtable, because any type of product, if ingested or inhaled in large quantities or high concentrations, can become harmful and even potentially lethal.
As far as symptoms are concerned (figure 8), the most important variable to be analyzed was the age of the patients. The severity of symptoms paradoxically grew proportionally to the age of children. This outcome can be correlated with children's capacity of ingestion, obviously higher in pre-teens. Younger children also fail to ingest significant doses because they are fortunately held back by the bad taste. Almost half of the sample in our study (116 patients, 46.6%) was totally asymptomatic, and this information was probably underestimated, given the fact that among patients classified as symptomatic there were some who experienced just 
Conclusions
The majority of acute poisonings in children (about 80-90%) occur when children are at home. Unfortunately, a fleeting distraction of adults can be sufficient to induce babies to explore and try out new things. (13) The lack of preventive measures is the major risk factor for acute poisoning in 
